Minor invasive procedures can precipitate a prolonged bleeding episode in patients who have inherited bleeding disorders (IBD). Protocols have been established to minimize this postoperative bleeding, and the management of dental procedures performed on patients with IBD have been reviewed internationally. This paper undertakes a review of the topic and is probably the first of this nature in South Africa.
The data were extracted from the files of patients seen at the Haemophilia Comprehensive Care Centre (HCCC) and from the Wits Oral Health Centre (WOHC) database at CMJAH.
Dental extractions accounted for 58% of dental procedures performed. Local haemostatic agents were used in 42% of the study population.
Postoperative bleeding was observed in three subjects, and the management of these correlated with the published guidelines.
In this single centre review, bleeding following dental procedures was infrequent. The recommended improvements include greater use of preventive and supportive dental procedures; and administration of local haemostatic agents in invasive procedures.
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Patients with inherited bleeding disorders (IBD) have an increased risk of bleeding during and after invasive dental interventions, even if the procedures are relatively minor in nature. The intensity and number of bleeds in these patients depend on disease-related factors such as the severity of the bleeding disorder, local and systemic patientrelated factors, as well as intervention-related factors. The patient-related factors include gingival inflammation and blood vessel disease (e.g Raynaud's phenomenon), whilst the intervention-related factors include the number and type of the teeth extracted, or the surface area of the wound following an extraction. 1 The frequency of bleeding complications after dental treatments in patients with IBDs has been significantly reduced following the introduction of clotting factor concentrates, desmopressin (DDAVP) and anti-fibrinolytic agents. 2 Dental procedures should be scheduled to coincide with administration of FRT to minimize the risks of therapies and to decrease the treatment costs.
The administration of DDAVP 30 to 60 minutes before an invasive procedure is clinically effective in patients with a moderate form of haemophilia A (HA) and for those with type 1 Von Willebrand disease (VWD) and some with type 2 VWD. 3 Factor Replacement Therapy should be administered 30 minutes to one hour before invasive dental procedures, and the administration repeated 24 hours after the procedure. An additional infusion for patients with HA and VWD must be administered 12 hours after the procedure. 3, 4 The use of clotting factor concentrates comes with the challenge that inhibitors or antibodies are developed towards the replacement factor. 5, 6 The use of local haemostatic agents is therefore highly recommended to reduce the risk of postoperative bleeding. [7] [8] [9] Inappropriate dental management of these patients can potentially lead to dangers including airway obstruction as a result of the continued bleeding leading to blood accumulation in the pharynx. Thus it is important for dental practitioners to be knowledgeable about these conditions and to be aware of the guidelines for the management of affected patients. 7 The aim of this study was to review the records of dental procedures that were performed on patients with IBDs at the WOHC at the CMJAH over a 16-year period.
The objectives of the study were to report on the details of those dental procedures, the occurrence of sustained bleeding and the management thereof, which protocols were observed and how they compared with those published in the literature, and, finally, to make recommendations where necessary. This appears to be the first review of this nature in South Africa.
Ethical clearance for the study was obtained from the Human Research Ethics Committee of the University of the Witwatersrand, Johannesburg, South Africa (Certificate No. M150425).
The study population comprised all the patients with IBDs referred from the Haemophilia Comprehensive Care Centre (HCCC) at the CMJAH for dental procedures at the Wits Oral Health Centre (WOHC), during the period of January 2000 to December 2015.
The patient data evaluation was retrospective and anonymous and therefore informed consent was not required. Permission to access records at the Haematology unit and the Wits Oral Health Centre was sought and received from the Head of Unit and Head of School.
The IBDs that were included in the study were haemophilia A (HA) and B (HB), Von Willebrand disease (VWD) and other coagulation bleeding diatheses. Patients with inherited platelet disorders, and those with acquired bleeding disorders were excluded from the study as their numbers were generally small in the HCCC and none had undergone dental procedures.
Data were extracted from the HCCC and WOHC patient files and included demographic characteristics, bleeding condition and severity, dental procedure information and replacement therapy, and post-operative bleeding complications. Each eligible patient record was assigned a study number and the data were anonymized. Patients with incomplete file records and missing data relevant to the study were excluded. Data analysis was performed using a statistics programme (STATA). Quantitative data was summarized in tables and figures and described using medians and ranges; counts with percentages.
A total of 39 of 106 patients from the HCCC met the study inclusion criteria. Only 21 patient files with the complete data set required for the study were available from the WOHC.
The demographic and baseline characteristics of the study population are depicted in Table 1 . The majority of the study population was male (81%) and black (52%).
The average age was 26 with a range of 3 to 61 years. The HA patients comprised 48% of the study population, VWD patients made up 33%, HB patients 14%, and only 5% had factor V (FV) deficiency. One patient (3%) received a scaling and polishing with full mouth debridement (root planing). Figure 2 . Factor Replacement Therapy and TA in a combined administration had been delivered to all the patients who had undergone extractions, in three patients who had received restorative procedures, and in one patient who had undergone extirpation of the pulp and a restorative procedure.
Patients who had undergone scaling and polishing, and one who had undergone fissure sealant placement, did not receive FRT or TA. The administration of FRT was recorded for one subject who had scaling and polishing together with full mouth root planing. Factor Replacement Therapy and TA administration amongst this population was further categorised according to severity ( Figure 3 ). Four subjects who had extractions were of the mild bleeding phenotype, two of moderate intensity, 12 severe, and one case was not specified. TA was administered orally to one subject with unknown severity prior to periodontal probing and plaque control, to one subject with unknown severity prior to scaling and polishing, and to three subjects with moderate severity who had undergone restorative procedures.
In terms of the type of anaesthesia used, 70% of the dental procedures were performed under local anaesthesia (LA), while the remainder, all extractions, were undertaken under general anaesthesia (GA).
A total of 74 teeth were extracted during the period of 2000 to 2015, as depicted in Table 2 . The average age of IBD subjects who underwent extractions was 17 years, and the average number of teeth extracted per subject was four. A total of 61 teeth were extracted under GA and 13 teeth under LA. The mean average age of subjects who had extractions under GA was nine years, and 27 years for LA. The mean average number of teeth extracted under GA was six, and one under LA.
The use of local haemostatic agents was seen only in the subjects who had undergone extractions ( Figure 4 ) and was not specified in 58% of the subjects. The combination of surgicel and suture usage was recorded in 16% of the subjects, the use of suture alone, in 5% of the subjects, and the combination of suture, surgicel and TA gauze compression in 5%.
Post-extraction bleeding complications were experienced in only three extraction subjects, two of whom were severe HA patients and one a mild VWD patient (Table 3 ). In one of the subjects with severe HA the bleeding was observed 17 days post-extraction of one tooth. The socket of this patient had been treated at the time of the extraction with a combination of suture and surgicel.
The subsequent management of this subject comprised FRT and TA intravenous administration, while TA was also prescribed orally and as a mouthwash. The use of local haemostatic agents was not recorded in the other two subjects with post-extraction bleeding. The severe HA patient had had extraction of eight teeth under GA and experienced bleeding nine days post-extraction. The patient was managed with FRT and TA was administered both intravenously and orally. The mild VWD subject had bleeding two days post-extraction of six teeth under GA, and was managed by oral TA. The severity of the post-operative bleeding could not be established.
This was a retrospective study, subject to all the limitations of these investigations, for example inadequate records. Indeed, the lack of complete data meant that a large number of patients were excluded. Nearly a third of the patient population at the HCCC (CMJAH) have medical aid cover and can therefore access dental care privately. Teeth extracted under GA 61
Mean per patient(range) 6 (3-14)
Median 5
Average age (range) 9 (3-21)
Teeth extracted under LA 13
Mean per patient (range) 1 (1-4)
Median 1
Average age (range) 27 (4-60)
*GA: general anaesthesia; LA: local anaesthesia 
5%
(1) The public oral health service in South Africa has been described as palliative and demand-driven, since it lacks a structured budget and operational concepts. There is also a critical shortage of oral health professionals in the public sector which leads to the restricted delivery of dental procedures, with the main focus being extractions.
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This was attributed to a lack of resources (clinical/technical/ infrastructure) and a high patient load. 11 This pattern of service delivery observation is reflected in this study, where extraction was the most commonly performed procedure, while preventive services were infrequently rendered.
The average age of subjects who had undergone extractions was 17 years, while the average number of teeth extracted per subject was four. This is a cause for concern as this means that there is premature loss of teeth which impacts on the patient's quality of life.
Dental intervention and promotion of oral health is essential from the early stages of life in order to maintain optimal oral health. 12 IBD patients are mostly diagnosed in childhood which provides the ideal opportunity for enrolment in a preventive programme so that the need for future invasive procedures can be limited.
Fissure sealant application is recommended as an effective adjunct to other caries preventive procedures. [13] [14] [15] A study conducted in Hammanskraal, an area in the Gauteng Province of South Africa with high natural fluoride levels in the water supply, revealed a 75.2% reduction in caries levels amongst 15 year-old children who had twice been treated with fissure sealants over a seven year period. 13 This study set out to examine the management of dental patients who suffered inherited bleeding disorders and to assess the protocols followed at WOHC and CMAH in comparison with international standards. The use of replacement therapy, alone and in combination with TA, was observed among the subjects who had undergone extractions, full mouth root planing with scaling and polishing, restorative, and endodontic procedures.
According to the published protocols, extractions and root planing are considered as invasive procedures that are associated with a high risk of bleeding, and therefore require replacement therapy to be administered 30 minutes to one hour before the procedure. This study showed that patients undergoing invasive procedures were managed in accord with the published norms. Restorative and endodontic procedures, however, are associated with a low risk of bleeding, and therefore it is recommended that replacement therapy administration is not required, 7, 16 however, in this study, some such patients were in fact also managed with replacement therapy (RT).
No replacement therapy or TA was administered in subjects who had undergone scaling and polishing, and fissure sealants. This practice is in keeping with the published protocols. Periodontal probing and supragingival scaling and polishing are unlikely to cause prolonged bleeding.
Management of patients with poor gingival health requires several visits to prevent excessive bleeding. 7, 16 It is advised that supragingival scaling along with oral hygiene education and the use of chlorhexidine gluconate mouthwash be initially instituted, so that subgingival scaling can be carried out after the gingival inflammation has subsided. 16, 17 The use of a TA mouthwash after dental scaling in patients with haemophilia has been shown to be as effective in controlling gingival haemorrhage as using FRT. 19 This implies that FRT can be reserved for more severe bleeding situations. 18 The use of FRT in conjunction with TA or an anti-fibrinolytic agent, as observed in this study, has been described and is supported by literature. Prior to the introduction of viral inactivated plasma derived factor concentrates, the aim in the management of patients with IBD was to reduce the amount of blood products used wherever it was safe to do so, thereby minimising the possibility of transmitting viral infections.
Pursuant to this objective, clot lysis was impeded in a group undergoing extractions by using replacement therapy in conjunction with epsilon aminocaproic acid (EACA), a plasminogen activation inhibitor. EACA was administered IV prior to and post-extraction followed by oral administration four times daily for 10 days.
This treatment approach is effective in the management of patients with IBDs requiring dental extractions, as the frequency of administration and total quantity of concentrates used could be drastically reduced. 18 More recently, replacement of recombinant factor has been used to reduce the risk of transmitting blood borne infections. 19 However it is expensive and may elicit antibodies which destroy the clotting factor. Whilst replacement therapy in combination with anti-fibrinolytic therapy is more effective in reducing blood loss than the use of FRT alone, 7, 18 TA is currently the preferred choice because it is more potent than EACA. 19 Sixty-one teeth were extracted under GA with the average number of teeth extracted per subject being six, and the average age of subjects at nine years. According to the published protocols GA should be avoided in IBD patients as the procedure can cause a laryngeal haematoma which can lead to upper airway obstruction. 3, 20 The recommendation is that alternatives to GA, such as anxiolytic agents and appropriate sedation, be explored. 6 LA containing a vasoconstrictor reduces the bleeding during the procedure and also promotes local haemostasis. 20 However administering the LA may be FRT with or without TA is necessary prior to these LA techniques being performed. 6 The type of LA and the techniques used could not be reported on in this study due to the relevant information not being included in the patients' files.
The high fibrinolytic activity in the oral cavity due to saliva and local tissue plasminogen activator (t-PA) production, qualifies the use of haemostatic agents which inhibit this action and assist in minimizing intra-operative and post-operative bleeding. 1, 16 The agents augment the coagulation cascade, increase the rate of vasoconstriction, seal blood vessels or vascular channels, or promote platelet aggregation. 21 Their use is therefore very beneficial, and should not be neglected. [7] [8] [9] In this study, local haemostatic agents were recorded in only 42% of the study population, in whom it was reserved for extractions.
In the current study TA was used post-operatively alone as a swish and swallow in 11% of the subjects who had extractions, and in conjunction with suture and surgicel in 5% of those subjects. The literature recommends using TA mouthwash prior to a dental procedure in which bleeding is anticipated, inclusive of scaling and polishing in individuals with poor gingival health. 7, 19 Following the use of TA mouthwash, its concentration in saliva was very high after 30 minutes; above 200 microgams per milliliter, and it remained at a therapeutic level for more than two hours thereafter. 22 However, the systemic administration of TA resulted in undetectable salivary levels; hence local administration of an anti-fibrinolytic agent is recommended. 19, 22 To make up a 5% mouthwash solution, a 500mg TA tablet is crushed and dissolved in 10ml water. TA mouthwash should be swirled in the mouth for 2-3 minutes and either swallowed or expelled. Children should be supervised to ensure that the rinse is expelled to avoid exceeding the recommended dose. This should be done at least 30 minutes before the procedure, and continued six hourly for 7-10 days. 7 Management protocols for extraction or surgical sites differ, and include the use of two 500mg ampoules of TA to irrigate the socket or surgical site prior to suturing. 9 Franchon et al. described a different approach in which the site is cleansed, and a combination of fibrinogen-based biological glue and calcium thrombin is inserted. This is followed by the insertion of a resorbable gelatin packing, which is then covered with a layer of biological glue. Resorbable sutures are placed and covered with another layer of biological glue. Intermittent TA compressions are applied after the procedure and for the first three days after the procedure, repeated one hourly on the first day, two hourly on the second day and three hourly on the third day. 20 The recommendation is that local haemostatic agents should be used as described in the literature. A protocol for the management of extraction or surgical sites should be put in place to ensure uniformity in the management of patients.
Even with careful preoperative planning, postoperative bleeding may occasionally be seen. 19 In the aforementioned study by Franchon et al. post-extraction bleeding was observed at minimum on day one, and at most on day eight in six of the 19 patients that had extractions, despite the extraction site management protocol having been instituted. 20 In the current study postoperative bleeding was observed in three subjects who had extractions performed. In only one of these subjects was a local haemostatic agent applied, and we may attribute the post-extraction bleeding to factors such as lack of home care or patients not following postoperative instructions. The post-extraction bleeding observed in the other two patients could possibly be attributed to the lack of local haemostatic agents. 20 Management of post-extraction bleeding includes administration of additional systemic haemostatic therapy, repeated local compression, and the use of a local anaesthetic containing a vasoconstrictor. 4, 20 The protocols for the management of post-operative bleeding correlated with those published.
Successful dental management of patients with IBD must be a joint approach between the dentist and haematologist. 7, 23 Most of the protocols for the dental management of IBD patients observed in this study are similar to those that are published and used internationally. [1] [2] [3] [4] [5] [6] [7] [8] [9] Some of the recommended improvements include the greater use of preventive and supportive dental procedures, local haemostatic agents and the use of LA instead of GA.
A standard protocol for the dental management of IBD patients should be formulated and put in place in CMJAH WOHC and at similar facilities to ensure uniformity in the management of IBD patients, and to ensure alignment with internationally accepted norms.
Sadly, the Journal has incorrectly recorded the name of one of our authors and an apology is sincerely extended. The article appeared in the June 2018 issue under the title: "Early childhood caries experience of children accessing selected immunization facilities in Johannesburg." 
